capability and a 30% increase in speed from numerical analysis and al-
gorithmic development There is little question that the mathematics of
computation must be developed with full support of all the government
agencies.

B. Current Topics

1. Physical mathematics and nonlinear analysis

i. Transonic computations and shockwave calculation

An example of profound interaction of mathematics and prac-
tical technology is the development of methods of calculating
transonic flows with shocks, stimulated by the needs of aircraft
designers. Mathematically it depended on very early studies of
the numerical solution of elliptic and hyperbolic differential equa-
tions (e.g., Courant, Friedrichs, and Lewy in 1928). Early theo-
retical studies on partial differential equations of mixed type by
Tricomi (1923) gave a useful background. The work of Guderley
(1953) and related research gave a good understanding of the ba-
sic physical ideas of transonic flow, but progress was limited by
the inability to calculate.

With the development of large-scale computers it was possi-
ble to use new numerical methods and to include discontinuities
(shocks) in the numerical algorithms. This, together with the
development of type-sensitive difference schemes, made practical
calculations possible. At the same time, Garabedian was able to
do hodograph calculations and, therefore, to obtain, by calcula-
tional inverse methods, shock-free airfoil designs. These calcu-
lation methods are increasingly important for understanding the
results of modern wind tunnel testing.

The increasing needs of technology, however, have led to a
whole new series of mathematical problems, including generation
of computational grids for 3-dimensions, fast solution algorithms,
and the use of interactive graphics.

While the methods developed thus far are successful for ana-
lyzing aircraft in cruise and are widely used to reduce wind tunnel
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